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Presentation Outline
Each IOU’s Approach:
• System-Level (Service Area) Forecast
• Disaggregation Methods

Joint IOUs:
• Challenges
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Overview of PG&E’s
System Level Assumptions
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PG&E Overview of DG System-Level Forecast Approach
•

For 2017 system planning, PG&E performed internal modeling to forecast Distributed Generation (DG)

•

DG is defined for the forecast as behind the meter* (BTM) systems less than 20 MWs in size, designed
to offset customer load, and includes the following technologies:
–

Solar PV

–

Non-PV Technologies
•

Fuel Cells

•

Combustion and Heat to Power Technologies

•

Wind

•

PG&E applies a Bass Diffusion technology adoption model to forecast customer-driven “organic” DG
adoption based on projected DG cost-effectiveness

•

For solar, in addition to forecasting “organic” adoption, PG&E projects BTM PV installs associated with
mandates and programs, specifically:
– Solar on new homes based on anticipated Zero Net Energy requirements

– Solar associated with low-income programs

*Installed on the customer side of the meter
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Bass Diffusion Technology Adoption Modeling Framework
• PG&E uses a Bass Technology Diffusion modeling framework to forecast DG
• For solar PV in this framework, adoption is a function of:
o Market Potential - the pool of customers for whom PV is cost-effective, and
who are not constrained from adopting due to structural barriers including:
 Lack of space for PV
 Don’t own their properties

o Advertising Effect

𝑴𝒂𝒓𝒌𝒆𝒕 𝑷𝒐𝒕𝒆𝒏𝒕𝒊𝒂𝒍
(changes over time as economic value
proposition changes)

Cumulative

o Word-of-Mouth Effect
Annual

Time 

Adoption 

 Poor credit

Solar on New Homes and from Low-Income Programs
Solar on New Construction
•

PG&E forecasts solar on new homes per California’s Zero Net Energy goal that all new
residential construction in California will be Zero Net Energy (ZNE) by 2020

•

PG&E estimates the percent of new residential construction that will have solar by
forecast year and applies that percentage to housing start projections developed by
Moody’s analytics (2016)

Solar Programs Targeted to Low Income Communities
•

PG&E projects PV installs associated with low-income programs based on estimated
funding levels associated with:
– The Multi-Family Solar Homes program (MASH)
– The Single Family Solar Homes program (SASH)
– Anticipated funding authorized by AB 693 and AB 327 which established funding for solar in
Disadvantaged Communities
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PG&E and CEC System Level PV Trajectories

•

PG&E’s 2017 Forecast is higher than the CEC’s 2015 CED IEPR Forecast (2016 Update has 2015/2016 historical info)

•

Key drivers of the difference include:
–

–

•

Policy Changes
•

Federal ITC extension in Dec 2015

•

NEM 2.0 decision in Jan 2016

Difference in Modeling Approach
•

Customer demand at a given level of C/E lower for CEC model

•

ZNE not included in CEC’s forecast

For distribution planning purposes, PG&E will start with the CEC’s mid-case forecast – consistent with statewide
planning assumptions – and evaluate impacts associated with PG&E’s corporate expected case forecast
*PG&E’s forecast is for PG&E’s service area, the CEC forecast is for the PG&E Planning Area.
CEC MWs installed are calculated from CEC’s IEPR Form 1.2 peak mid case divided by the peak
coincidence factor used by the CEC for PG&E’s planning area
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PG&E’s Disaggregation Methodology
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Approach to Developing Disaggregated DG forecasts
BTM Solar PV
•
At EOY 2016: over 280k residential PV customers and 10k non res customers
•

•
•
•
•

For 2017, PG&E is building on work done for the 2015 and 2016 dist. planning cycles which starts with statistical
analysis of customer and property characteristics to identify what variables are predictive of PV adoption such as:
Residential Customers:

Non-Residential Customers:

– Home ownership

–

Property ownership

– Usage

–

Rate

– Income

–

Business Type (NAICS)

– Credit

–

Usage

– Building Characteristics (Sq. Ft./Stories)

–

Building Characteristics (Sq. Ft./Stories)

All customers are then scored for their “propensity” to adopt given the predictive variables and ranked by score
The service area-level forecast by year is then allocated to the customers with the highest scores
ZNE PV is allocated to areas with new residential construction
Near-term forecast is informed by pending Rule 21 interconnection queue
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Approach to Developing Disaggregated DG forecasts
Non PV Technologies
•

Limited number of customer sites with Non PV technology interconnections

•

At EOY 2016:
•

Fuel Cells ~250

•

Distributed Wind ~240

•

Turbines and Engines ~240

•

Small sample sizes of existing adopters makes predicting when and where adoption will take place
very difficult

•

Incremental annual adoption is relatively small

•

PG&E is still evaluating appropriate approach to use; local planning knowledge and Rule 21
interconnection queue may be sufficient
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Overview of SDG&E’s
System Level Assumptions
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Overview of DG System-Level Forecast
For 2017-18 DPP cycle, expected to use annual DG growth provided in
2017 IEPR (currently being formulated).
Evaluation on the distribution level will include Residential PV,
Commercial PV and Combined Heat and Power.
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Overview of DG System-Level Forecast
Distributed solar is sub-categorized into residential and commercial
NEM database used for BTM resources
Distribution Planning resources used for larger scale (>1MW)
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SDG&E’s Disaggregation Methodology
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DG Disaggregation Methodology
S-Curve Forecasting for NEM by Zip Code
Zip Code Example - Adoption Trend
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Use installation predictions with average nameplate capacity
to obtain kW – then disaggregated to feeders.
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DG Disaggregation Methodology
Mapping Existing DG from Zip Codes to Feeders
Small Generators (<1MW) – Use NEM Database
NEM Dataset

Distribution Model

DG Participation
by Zip Code

DR Participation
By Feeder

Com/Res/Ind/Edu/Gov

Com.

Ind.

Res.

Enrollment data by zip code and program type is mapped to the
distribution model by feeder and customer class.
Large Generators (>1MW)
Rule 21 / WDAT Queue
Capacity & Est. ISD

Distribution Model
Specific location,
capacity and forecast
year
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1. Overview of SCE’s
System Forecast Methodology
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Overview of DG System-Level Forecast Approach
• SCE performs internal modeling to forecast Distributed Generation and
compares methodology and forecast with the CEC’s California Energy Demand
Forecast as part of the IEPR
• SCE’s forecasted Distributed Generation consists of systems installed on the
customer side of the meter, and is broken into two categories:
– Solar PV
•
•
•

SCE use estimates of PV system economics and a Generalized Bass Diffusion
technology modeling framework to forecast organic residential adoption
Historical trends are utilized to forecast non-residential growth
SCE’s most recent forecast has also included a consideration of new
installations due to Zero Net Energy Requirements

– Other (CHP, Wind, Fuel Cell etc.)
•
•

Forecasts for these resources are done by trending historical adoption
SCE has a limited amount of BTM non-PV DG growth and has seen little
change in overall growth trajectory
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Solar PV Forecast – Technical Potential
Assumption
• SCE’s technical potential is based on NREL’s "Rooftop Solar Photovoltaic
Technical Potential in the United States: A Detailed Assessment," (Jan. 2016)
which provides a detailed study of major metropolitan regions including Los
Angeles, in order to produce a zip code-level estimation of technical potential
• 91% of small buildings in SCE territory meet the technical potential

System Level PV Trajectories
•

Solar PV Assumptions in the 2016 IEPR Update are based on the CEC’s Solar PV methodology
developed in the 2015 IEPR adjusted to include an additional year of historical adoption

•

SCE’s 2017 IEPR submittal is much higher based on incorporation of recent information
occurring after development of the 2016 IEPR Update
–
–
–
–

Federal Income Tax Credit (FITC) extension that maintained low PV costs
NEM 2.0 decision
Zero Net Energy (ZNE)
Declining installation costs
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2. Overview of SCE’s
2017-18 Disaggregation Methodology
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Disaggregation Method
Residential PV - Organic Growth
• Step 1: Assess status of existing residential Solar PV
installations utilizing interconnection data
•

Step 2: Utilize K-means clustering to group circuits with
similar propensity to adopt solar based on factors
influencing adoption such as:
–
–
–
–
–

•
•
•

Prior adoption
Home Ownership
Usage
Customer segment
Building characteristics (sq. footage/stories)

Step 3: Gather projections of future Solar PV cost
for input into Generalized Bass Diffusion Model
Step 4: Utilize Bass Diffusion Modeling to assign
growth curves to each cluster
Step 5: Normalize overall adoption to match
system level forecast
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Disaggregation Method - Other
• Zero Net Energy (ZNE)
– SCE includes a component to capture new installations driven by
Title 24 ZNE Requirements
– ZNE adoption is allocated to areas with new residential construction

• Non-Residential PV
– Allocation will based on usage by customer segment

• Non-PV DG
– Limited growth and small sample size for specific technologies
makes predicting when and where future adoption will take place
very difficult
– No projection of growth in 2017-18 Distribution Planning Process
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Joint IOU Challenges to Developing
Disaggregated DG Forecasts
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Challenges to Developing Disaggregated DG Forecasts
•

Significant uncertainty in forecasts at a service area level driven by:
–
–
–

Policy that affects PV adoption (NEM, Rate Policy, ITC, ZNE requirements)
Projected PV costs
Estimates of technical potential and customer demand for solar PV

•

Adequate sample size for emerging and less prolific technologies

•

Uncertainty is magnified at more granular levels in the distribution asset hierarchy
where fewer number of customers associated with a given asset makes it more
difficult to predict which customers will invest in DG and when

PG&E Example:

Service Area
Substation

5.3 million electric customers
Avg # of customers per substation 6,900

Feeders

Avg # of customers per feeder 1,700
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Challenges cont’d
• Disaggregation methods that are appropriate for large pools of small
residential projects may not be effective for large-scale non-residential
projects
– Single DG investment decisions by a large customer on a given feeder can have significant
impacts and are difficult to predict, particularly temporally
– On the feeder below, investments by a single customer resulted in over 1 MW of increased
PV in a single year
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Q&A
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